DOCUMENT RESUME

ED 188 289 EC 123 490
~AUTHIR - Yamaguchl, Kaory '

TITLE The Applicetion of Rehavior Analysis to the LeaLning
0 Readinag in .a Retarded Child. Working Paper
Series.

INSTITUTION ‘Tokyo Sakugei Univ, (Japan). Fesearch Inst. for the
Fducation of chep+10ﬂal Children.

PUB DATE Nov 78

NOTE . T4pe: RIEEC Pecearch Bnlletin 19.

EDRS PRICE ¥F)1/PC01 Plus Postage.

DESCRIPTOFS . *Begiuning Rea2ding: *Behavior Modification: Cas=

Studies; Elementary Fducation: Fxceptioral Chilil
Fesearch: Foroien Countries: Males:; *Mild Mental
Retardation: Operant Conditioning; Phonetics:
*Reinforcemen*: *Symholic Learning; *Timeout; Visual

Learning
_IDENTIFIERS . .Japan
l 4
ABSTRACT
. The study urdertook %o *each: and fix the reading of

weiningful symbdls (hirag=na, the Japanese syllabary alphabet, and
kanjl, thinese characters) +n a mildly retarjed 7 year old Japanase
boy. Th2 phonological method was used tc teach hiragana and pizturas
were used to teach kanji. Rehavior modification using reinforceasant
and tim2 out was employed. Fesults showed that the boy retained 0%
of the letters taught by *he phonoloyjcal approsach but was unable to
retain the kanji numbers because his Goncep+ of numbers was as y2t
unformed. A1l reinforcemen* techniques and *he time out procedur:
enhanceld learning. Pollowina treatment the bov's hehavior changed; he
correctly wrote “ne letters he had acquired, stopped getting out of
hi : saat dur%ng clas=s, and s*opped crying 3¢ easily. (PHR)
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. The Application of Behavior Analysis to the

Learning of Reading in a Retarded Child

Kaoru Yamaguchi

Tokyo Gakugei University

[ Objective
et v e

It is thought thot the acquisition of written 1anguage in mentally
retarded children differs depending on the time the teaching‘metﬁfd is
introduced. In this study we attempted to teach and fix the read{;g of
meaningful wrigien symbolé (hiragana -_}hc japanese syllabary ;lphabet,
and kanji - Chinese characters*) in a mtldly retarded child. We used
the phonological! method to tecach hiragana, and pictures to teach kanjl.

JOur aim was to attempt-to mlify intellectual behavior mainly by means

of.operant conditioning.

Il Subject
Hide - male; date of birth - July 19, 1968; CA 7 yrs. 9 mos.; in
. second grade of a regular school. . . . -
-a) Early childhood - weak suckling power; also showed head banging
behavior and had a peculiar voice. An EEG at éée 2 showed no abnormality.
Tsumori Mental Devclopmént Test - CA 3,9 DA 2y10..DQ 76. He attended a
special nursery. for handicapped children until entering elementary school.

b) Family composition - Mother, Hide, younger brother. Father

permanently scparate:d.

* Lach hiragana symbol represents a syllable consisting of either a consonant
and a vowel (e.g. ka = ), one of the 5 vowel sounds (e.g. e = £) or the
rnasal 'n' (A ). In this report the words 'syllable' and 'letter' are used

interchangeably to refer to single symbols of the Japanese hiragana syllabary.

Kan,i are Chinese characters pronounced with one or more syllables.

,.‘l_
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¢) Test results: : ' . _ . *
' Intelligenze - Tanaka Binet - CA 7;9 MA 4,0 1Q 52.
Language - simple conyersation possible, uses baby talk,
articulation disovder in sy:ilables beginning with k-.
Vision, hearing - no alnormality.
Visual perception - no abnormality.
Discrimination, concept formation ] sane level as mental age:
d) Special Behavioral Characteristics:
doesn't stay in his seat during class, flies a kite or piays
in the sand box in the schnol playground by himself, cries easily,
always throwing things, seen to.write letter-like symbols and to read them.

e} Letters he¢ can read - three (su, ki, hi), but without meaning.

u

LIl Experimental Procedurcs

a) Experimental period - July 16, 1976 to January 29, 1977. -

b) Place - Tokyo Gakugei University Research Institute for the
Education of Exceptional Children.

c) Experimental situation - a room about 10 mz. One to one teaching with
teacher and Hide. Hide sits in front of a desk the same as the kind'ﬁspd

in school and where he can see the reading machine. There is a hiragana

chart on the wall in front, a bell-timer to the left, and next to Hide, a '
token beoard and a desk on which reintorcements are puc.

d) Reading machine and teachiné aids - A TGY (Tokyo Gakugei University
Yamaguchi-type) reading machine was used (Picture 1). Two projectors are
combined in one and either a letter or a picture or an overlap of the two
can be projected. In addition, one can controul the ievel of darkness and

e
lightness of the letters and pictures. First, a letter is projected onto
the screen and the subject Hooks at it but cannot read it. Then a picture
that serves as a clue to read the letter is projected over it (Picture 2).

As this procedure is repeated, the picture is faded-out and the’

subject begins to ‘rcad the Yetter without the clue. Euach time the subject




reads the letter correctly, he is reinforced by a light and buzzer.
Picture 1 )
" .
W
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Picture 2 . .
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The slides nsed were pictures that Hide could recognize, things

H

rgproscntod by single or several hiragana (syllable) sounds, kanji,

and pictures to bring out the representati&nal (e.g¢. 11 means mountain)

or indicdtive ( ¢ means Gp) form of kanji which serve as clues for -~
reading the kunjil .

o

We tried to gencralize learning visually by presenting in order

“magnitied lettevs on a screen (big), lettersljyem\flides (medium) and
hand-made cards (emall). ‘

') Program for presenting the letters - Table 1 shows the order in ’
which the hiragana were presented. We made our starting péint the reading
of 'su', ‘gi', and 'hi' as Hide could already match the sound with the

~symbol, although without special-mcaning. Next, we added the letters of .
his name apd the 50 letters of the.Japanese alphabet taking into spcciél )
consideration his problem with articulation of k- sounds. When he reached |

the Jevel of being able.to fead 20 letters we introduced words which

cdhtained more than one symbol. We did this to repeat whét was learned

o ’

and 'also ‘to ascertain whether use of the phonologicat approach which

teaches isolated syllables can also teach the child to read and understand

words of several syllables. We also tried p;esenting words with changes

such as 'a-shi;(foét), 'a-o' (blue), and 'a-ka' (red). Th;n we turneu

in order to the teaching of particles such as 'o' (indicating direct

object), two more letters of Hide's name ('de' and 'ga')?vand’the nasa&_'n'.

Table 2 shows the program for presentation of kanji. Xanji were

_pbresented in the order of greatest recognizability by regular elementary

school children as determined in a study by the Jaﬁanese Language Research ‘ T

Institute. (1972). We also tried presienting kanji that would bring out

Hide's interest. We omitted kanji representing numbers except for 4 () and 10

( t)as his concept of numbéf had not yet been formed. The kanji in boxes

in Table 2 are those that were taught.
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Table | ' .
F Su om K B0 s T e U g B s | e £ansib (Nakagawa)
il ™0 5 R el O T840 4 Sed #1800 HKe) o [+ kD (Hidetarp)
{ Nioow Nu o RNed) ST ONgY AKa) o 8GGas biWa [T ] e Pl (Sushi) e 48 (Kaki)
kA U Shi CCKu)! ScKoo i No)  0iCht “1Tsu? o &bl CAshi) o B9 Aka)
1 CTe UL Ter £0Mad A | eeMu) eMe) b Mo o« L5 (Ao) » P (Suika)
i oHa v Fu'  ~{OHe? rNan BeRa) R SORE) L* i"jc (‘Tf'_ik(_’_)_,uw__.--—
! HoRe o Yo “'-fi‘ Yu? , LYo \\N ) o - }L C(_E‘_(i)l_ ]
Table 2 i _ .0

20 =03 >{lll(\';un;| Cp (Naka) - I Kaw:) =B Hi)  F( Ko )11

N 2 o

ll;ll" KiDit) M4 4 Y H(Tsuki )J A(Hita) X(Hon ) | (T ﬂ(Kuchl')

)11 (Nak agawa)

ECUe ) '/};(Mlzu)

- s

AR T AaMorni) R (Tsuchy ARC6) | F(Shita) | - wa(Yamaguchi®
, - B———

£) Observation - the observation rnom was located behind a oﬁe-way
mirror equipped with headphones used by 2 or more observers. Data were
recorded on special sheets using symbolic and concrete symbols for the
following categories - correct}responses, condi}ions—attacﬁed correct

responses (e.g. clues were given, etc.), and incorrect responses. Further,

[N

4

depending on the total data collected, we could ascertain what had been
a
lecarned thusfar and what had been accomplf?ﬂé& in the previous sessicn.
Thus we could better consider how to prcceed at Hide's own pace.
£) Reinforcement procedures - contingent on correct responses

i) immediate reinforcement by turning on the teaching machine's
‘light and buzzer.

11) token reinforc;ment by giving him maggetic tokens ard having
him put.them‘on a board. For cvery § tdkens we let hih choose one exchange
bucL-up roinfGrcement (e.g. cards, chocolate, ctc.).

iii) social reinforcement from the teacher (c.g. praising, patting
the head, ctc.). = :

Further, since we expecfed rcfﬁsal to lecarn behavior, we decided
to attenpt éo modify this by the joint application of extinction and
"time-out'. We decided to take away one.positive reinforcement from the

recinforcement machine and put "ide in a dimly lit room next to the study

room whenever he retused to study.

%
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\ Lomsecutive study time goals were determined by the amount of time
i -
0 .

. . 1

wﬁ thought Hide could achicve, starting at 20 minutes and gradually
: ‘increasing -consetutive study time by one minute per session until we

i . : ‘
©reached the final goal of 30 minutes. _

i IV Results ’ . ’
- , y v : ' ' '
~ The experimegt produced the results'shown in.the figures (1 hnd 2) ’ )
1
and was carricd out under the following threc conditions. ' : N
. B « . " v
Stage |: Reinforcement by light and buzzer, token and social ' ’
reinforcement (13 sessions). .
« 7 ' _
.
Stage 2: The same conditions in St¥ge 1 plus the use of "time-out""
t - v . R T - -7 .
ot and_the setting up of—a consecutive study time goal (16 sessions). -
] . - .
Stage 3: Without reinforcement (no exchange for tokens) (3 sessions). -
’ . Al
Stage 4: Same as Stage 2 (3 sessions). o
. , ‘
* The changes in consecutive study time are shown in Figure~1. “The
cumulative record of acquired letters and retention is shown in Figure 2. '
. .
. Figure 1
K]
. w0l , I .‘s‘tud.y tire goal s
== tume achicved !
- o
y
\A ‘f. )
- 3
=
Time out .0 . B
, .
) ; é 1 ; .'a :r 7. ﬁ; 5‘11;) l‘l I; l‘fﬂl‘l l;l‘ﬁ 1‘7 l‘R G)Z;)le 2:’2;;42;2;31“72;2“1 ‘i;l 3‘1 .';2.';.1’;4.{‘»':;
| a 4
Stage 1 : Stage 2
Sessions v
—_ 6 —_
q L
Q '

ERIC

Aruitoxt provided by Eic:




Figure 2

o % v o e
. - . [N
. t 151 . - .
- ) I ' & "
"N . T
t, H
R . - ) . il
. R . {A iR
EA . ;;
- ) ¥
. . . B ) ’
- PR &) B
. A = L
o et | s};
- - . - ) .
ol KN o
R ' :c’. { e +» B .
v L ? N n
. by [ f;
;‘: f L \ w B
. o5
: 7‘: -~ . :} N
- . - % v . )
= T — o
. o .
TP . ¢ T
. - . ( . 1 g - B
2 | el : ’_) ;) .
. "é’ < .~ . 5
= [ : o
7z Br . ) L ‘
ve X B -
- ' W
. . 2 \ ”
. o -

—ré,o ,-[[]fp

PENEE S UGS S TS S U SHPUN W U G SV S S G VA S S SR S G W S S S S T S R T

. 1 23450678 9101112131415161718192021 22232425 262728293931 323334 35
- .

' Sessions

Vo

ﬁ

- tu '

. 1 k]

1) Experimental Stage 1 - We presented 12 letters according‘to the

program. We ended the session when Hide repeated,the task 4 times or

o c

when he . insisted on stopping even though we encouraged him to continue.

)

- As you can see in Figure 1, consecutive study time atarted at 5 minutés
and increased to a high of 25 minutes. But on the.whole it,was unstable

and the. ups and downs were quite marked from the-10th session on,
’

L ' Also, as Hide's*learning was stalled at 7 letters at this stage;, we
]

entered into Experimental Stage 2 to lengthen the consecutive. study time.,

-
LY

- 2) Experimental Stage 2:

a) Whenever Hidé'would say ''stop', the¢ lesson ended,/ but we would

’
-

enforce "timec-out" in the room without letting him leave,
- I
b) We sct up a goal for consecutive study time. Wg started at 20

g - - j
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. Jminutes because we thought it could be reasonably achieved as Hide had

) . f .
. ¢

- ' ’ M 3 . ..-
S tudicd spontuncously for up to 25 minutes jn Experimental. Stgues1. ‘We
_ . I

. _ .~ L .
‘ then increased the tengph of cach session by one minute until we rcached
: ) ’

.the goal of 30 minutes. A bell timer was used to sutomatically signal &

“the end of the session.

As.we expected, the lesson was suspended in sessions 14-16, and we

- o ’

had "time-out" in the room. But Hide didn't*care to leave the room, "he
i .

” Just spent the time humming and yawning. We thought this might be .
LI 7 ' 1 ¢

because Hide was used to playing without friends by himself if®schoal.,
¢) So, as a next step, we introduced the type of time-out where

e S . I
-whenever we stopped the lesson, Hide was put into a dimly.1it room next

door. In #he 17th sesgion Hide‘called out ''stop' at 9 minutes and the
Q ' :

above-mentioned time-out was pat into effect. After he was put in the

L]

-diMly lit room, he sat down in the sofa and“wa.ted quictly, but after

S.minutes he cried "It's scary !".  In the '18th session the lesson’ was

- ’

suspended at 13 minutes and as “soon as Hide was put into' the room he
began,to crw. In the 19th session he continued on for the time set for

the session. After that he called "stop'" twice, but decided’ to continue

- v . . . /
studying until the end:of the time set for the session when the teacher

- R . 9
asked "Do you want to stop studying and go to the hext room:". After

At ’ -
the 19th session, the time set for ecach lesson was increased’by one

[

minute per session until the goal of 30 minutes was rcached in the

» - .

30th session.

rd
©°

His acquisition of letters doubled to 19 compared to the number from

!

Stugé 1. . . -8

3) Experimental Stage 3: We verified the effectiveness of the token

positive reinforcer. We went into a teaching situation the same as in

Stages 1 oand 2, removing only the exchange of tokens. Hide repeatedly

yawned and said "This is a bore" and finally just lay face down on the
desk.  Along with the collapse of his attitude toward studying, the

0

. L4

-

&




had learned as he showed vorrect rgsponsgs in,consecutive sessions 3-4,

28 .

[

»

continuous study time dropped to 27 and 19 minutes. This supports the N
A .

thesis that the rcintoréer.was effective. Jn this stage "time-out" was

not used. . -

4) Experimcntal Stagc 4: We returnod to the same condltlons ps in —w.

L
1

Stage'2. Hldc stud1ed d111gent1y and ea511y achlevgﬂ the goal of 30

minutes consecutive study time, Further, in the 35th sessipn, after

3 . ‘ -

. ' . - - ‘ . ) .
receiving a kite as a.reward for a test we estahlished for»learning

3

retention, he voluntarily ‘returned the -other things he had received in

- [

exchdnge. for tokens. The next time, we had. him choose between token
: ) . '

’

oachahge and kité,flying and he chose kite flying., So after that, we

used kite f{ying after, studying as 3 positive reinforcer in place of

-

token exchange. ) e . -

-

S)sTest for Learning Retention: To promote generalization we used

2 kinds of cards instead of }elying on the learning.machine., Thq letters

which we used for retention’ test.problems were those we bélieved Hide

. .
- » e

v

v Discussion L - : {

. o P3

A) Effectiveness of” the phonologacal approach

We had thought that teachlng Hide read1ng m1ght be a little premature

as ‘it was thought he only had the ability to analyze axllables at a level

o

of less than 4 years., The results of 35 teaching sessxons showed a readxng/ .

retention of 46 letters (1nclud1ng words and kanjl), a rate of 50% of the

51 lotters he had lcarned. He recognized 100% of the words. It can be

thought that the phonologxcal method is effective for.teachlng leagana

\

.

e

to mentally hnndlcupped children., )
-

< Also, wé s7w absolutely np'confuéioq in the reading of words like

'a-shi', ta-o', 'a-ka' or 3-syllable words, a worry in the phonological

' 3
teaching method. ' . - Co ’/
2) Reading of number kanji .o
We also tried teaching number kanji. It was difficult for him to -

[

-

A
v
LI

* ' . * "’)




yeuv formed.  We think tentatively that the learning of '4' was possible,

N\ ’
Iearn "1,2,3" but "' wus acquired although wot retaiaed. In ﬂenoral,

-,

number hanji were difficult because Hide's concept of number was ot

but. because he learned it by shape, he did not ‘retain jt.

3) Application of operant conditicning

a) The pictures which serve as recading clues in the learning machine

can be*presented in accordance with the child's_resnonuses, We think fhax
< ~oradiee 1 U N

'carning effectiveness was heightened by the application of *hé'operant \}

principle ot tading out clues such that the iﬁage reflected was clear when

4

the child did not understand at all and -weak when the child was beginning
to understand. [t is possible to use this method fc» many purposes, rnot
only the stud;ing of reading.

b) Reinforcement: First, we cajlconfirm(froé the chilafs behavior
that the ;ight and buzzer set-up in the teacﬁing machine probided .
immediatc‘reinforcemcnt.as he demanded quick sounding of ‘the buzzer.
Also, the ‘back-up reinforcement system which included chokola@e, balloons,
tops,'etc. brought about good resulté in Hide's play behavior. This then
led to kite fl;ing itself as being the most eﬁfective‘reinforcer.

4) We can say that the desirablé <hange in consecutive’stu4y time

. .

shown in Fipure 1 is due to the e%ficacy of "time-out'" in §tage 2. Wé
puf Hide into the dimly lit room oniy twice #ﬁ sescions 17 and 18, but -
uffcr that just the meniion of "time-out" worked. Further, we .can say
that advancing the bell timr pné minufe at a time pave rise to the desiranle .
result of enabling us to continuc the study time co the nnd goal.

5) In the cumulative graph of acquired iet;crs we can see a remarkable

!

rise from-session 22 on. This corresponds to the third time we achieved the
4 N . J

consecutive study timc'goal. Thus it appears that there is a rciationship’

a
between consecutive study time and Jearning effectiveness.

03+ The Joint conclusion reached by the teacher in charge, Hide's

¢

mother and the authors is that a notable change occurred in Hide's




* 1.
“behovior at school.  For example, he stopped going outside to play and
leaving his seat during class, currectly wrote the letters he had acquired

in the margin of his notebook, and «topped cryi %0 easily.
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